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Experimental 

Crystal data 

C 24 H 15 BrCl 2 N 2 0 
M, = 498.19 
Monoclinic, P2 l /c 
a = 11.4203 (14) A 
b = 9.9357 (13) A 
c = 19.656 (3) A 
B = 94.653 (3)° 

Data collection 

Bruker SMART APEXII DUO 
CCD diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.504, T m „ = 0.803 



V = 2222.9 (5) A 3 
Z = 4 

Mo Ka radiation 
/x = 2.11 mm -1 
T = 296 K 

0.38 x 0.21 x 0.11 mm 



23842 measured reflections 
6480 independent reflections 
2743 reflections with / > 2a(I) 
R iM = 0.056 
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Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.005 A; 
R factor = 0.052; wR factor = 0.140; data-to-parameter ratio = 23.9. 



In the title molecule, C 2 4H 15 BrCl2N 2 0, the dihedral angles 
betwen the pyrazole ring and its N-bonded phenyl (A) and C- 
bonded bromobenzene (B) rings are 10.34 (16) and 
40.95 (15)°, respectively. The dihedral angle between rings A 
and B is 56.89 (17)°. The title molecule exists in a trans 
conformation with respect to the acyclic C=C bond. In the 
crystal, molecules are linked into inversion dimers by pairs of 
C— H- ■ O hydrogen bonds, generating R^{\A) loops. The 
crystal structure is further consolidated by C— H- • -it inter- 
actions. 



Related literature 

For a related structure and background references to pyra- 
zoles, see: Fun et al. (2011). For standard bond-length data, 
see: Allen et al. (1987). For hydrogen-bond motifs, see: 
Bernstein et al. (1995). 




Refinement 

R[F 2 > 2a(F 2 )] = 0.052 

wR(F 2 ) = 0.140 

S = 0.98 

6480 reflections 



271 parameters 

H-atom parameters constrained 
A/w = 0.44 e A~ 3 
Apmh>= -0.52 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of C1-C6 phenyl ring. 



D-H-A 




£> — H 


H- ■ -A 


D-A 


D-H-A 


Cll— H11A- 


■Ol' 


0.93 


2.41 


3.329 (4) 


170 


C15— H15A- 


■Cgl" 


0.93 


2.82 


3.666 (3) 


152 



Symmetry codes: (i) — x, —y + 1,-2 + 1; (ii) x, V — 1, z. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6462). 
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(£)-3-[3-(4-Bromophenyl)-l-phenyl-l//-pyrazol-4-yl]-l-(2,4-dichlorophenyl)prop-2-en-l-one 
H.-K. Fun, C. K. Quah, S. Malladi, A. M. Moor and K. N. Shivananda 

Comment 

As part of our ongoing studies of pyrazole derivatives with potential biological activities (Fun et ah, 2011), we have syn- 
thesized the title compound, (I), to study its crystal structure. 

In the title molecule (Fig. 1 ), the benzene (C 1 9-C24) ring and the two phenyl (C 1 -C6 and C 1 3 -C 1 8) rings form dihedral 
angles of 10.34 (16), 50.23 (16) and 40.95 (15)°, respectively, with the pyrazole ring (N1/N2/C10-C12). The benzene ring 
also forms dihedral angles of 56.89 (17) and 38.81 (16)° with dichloro-bound phenyl (C1-C6) and bromo-bound phenyl 
(C13-C18) rings, respectively. The phenyl rings form a dihedral angle of 89.57 (17)°. The title molecule exists in trans 
configuration with respect to the acyclic C8=C9 bond [bond length = 1.336 (4) A], Bond lengths (Allen et ah, 1987) and 
angles are within normal ranges and are comparable to a related structure (Fun et ah, 2011). 

In the crystal (Fig. 2), molecules are linked into inversion dimers by pairs of intermolecular Cll-HllA-Ol hydrogen 
bonds (Table 1), generating fourteen-membered D 2(14) ring motifs (Bernstein et al, 1995). The crystal structure is further 
consolidated by C15-H15A—Cgl (Table 1) interactions, where Cgl is the centroid of C1-C6 phenyl ring. 

Experimental 

To a cold, stirred mixture of methanol (20 ml) and sodium hydroxide (12.09 mmol), 2,4-dichloroacetophenone (4.03 mmol) 
was added. The reaction mixture was stirred for 10 min. 3 -(4-Bromophenyl)-l -phenyl- lH-pyrazole-4- carbaldehyde (4.03 
mmol) was added to this solution followed by tetrahydrofuran (30 ml). The solution was further stirred for 2 h at 273 K and 
then at room temperature for 5 h. It was then poured into ice cold water. The resulting solution was neutralized with dil. 
HC1. The solid that separated out was fdtered, washed with water, dried and crystallized from ethanol to yield colourless 
blocks. Yield: 1.6 g, 80 %. M.p.: 457-458 K. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with C-H = 0.93 A and (7i S0 (H) = 1.2 (7 eq (C). 



Figures 




Fig. 1. The molecular structure of the title compound showing 30% probability displacement 
ellipsoids for non-H atoms. 
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Fig. 2. The crystal structure of the title compound, viewed along the b axis. H atoms not in- 
volved in hydrogen bonds (dashed lines) have been omitted for clarity. 



(£)-3-[3-(4-Bromophenyl)-1 -phenyl-1 H-pyrazol-4-yl]-1 - (2,4-dichlorophenyl)prop-2-en-1 -one 



f i^jvfnl n n in 

V_ / yolLll LI It I LI 




C24H 15 BrCl2N 2 0 


^(000) = 1000 


M r = 498.19 


D x = 1.489 MgnT 3 


Monoclinic, P2\lc 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 2554 reflections 


a =11.4203 (14) A 


6 = 2.9-22.2° 


b = 9.9357 (13) A 


(i = 2.1 1 mm 1 


c= 19.656 (3) A 


T=296K 


(3 = 94.653 (3)° 


Block, colourless 


V= 2222.9 (5) A 3 


0.38 x 0.21 x 0.11 mm 


Z=4 




Data collection 




Bruker SMART APEXII DUO CCD 


6480 independent reflections 


diffractometer 


Radiation source: fine- focus sealed tube 


2743 reflections with / > 2a(I) 


graphite 


R int = 0.056 


cp and co scans 


Qmax = 30.1°, 6 m i n = 1.8° 



Absorption correction: multi-scan , 

n=— 15— >16 

A: = -13^13 
/ = -27^22 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (Fo 2 ) + (0.0493P) 2 + 0.6604P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/0) max = 0.001 

Ap m ax = 0.44 e A~ 3 
Ap m i„ = -0.52 e A~ 3 




(SADABS; Bruker, 2009) 
T min = 0.504, T max = 0.803 
23842 measured reflections 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.052 
wR(F 2 ) = 0.140 
5 = 0.98 

6480 reflections 
271 parameters 
0 restraints 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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Hydrogen-bond geometry (A, °) 

Cgl is the centroid of C1-C6 phenyl ring. 

D—H-A D — H 

Cll— HllA-Ol' 0.93 

C15— H15A-Cgl" 0.93 
Symmetry codes: (i) -x, ~y+\, -z+1; (ii) x,y-\,z. 
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